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(54)Title: NOVEL VEGF-LIKE FACTORS 



A novel human gene having a significant homology with a VEGF-C gene which has been isolated by the PCR method with the use of 
primers designed on the basis of the sequence of EST assumed to be homologous with the C terminal part of VEGF-C which fells within the 
VEGF family; mouse and rat genes which have been isolated on the basis of the human gene isolated above; a protein encoded by the 
above-mentioned human gene which has been isolated by transfering the gene into Escherichia coli and expressing it therein. It is expected 
that the isolated protein and genes are applicable to, for example, gene therapy for VEGF-D gene coloboma, wound healing and the 
promotion of collateral vessel formation. Moreover, it is expected that VEGF-D protein inhibitors are usable as novel anticancer drugs, etc. 



(5 7) gfl 



AM 7^>s7 

AT 4--XM7 

au *-xh?y7 

AZ 7**/<-f 

BA X-T • x^7xift 

BB /<*/<KX 

B E ^A*- 

B f 7*** - 7 r y 

BG 7**#yy 
B J 

br 7?-;;* 

BY -<7>-f 

CA Htf 

CF **T7y***B 

CG 3>=f- 

CH x-f X 

CI n-J».V4tT-^ 

CM ***<-'s 

CN *ffl 
CU 

C| ?x 7 n**iH 

DE M7 

OK t^-* 

EE x^h-T 



ES LR 

Fl 7^>7>K LS 

FR 77^X LT 

GA LU 

gb Sa LV 

GE */Ui?T MC 

GH * MO 

CM #*JfT MG 

GR *f\)is+ 

HU /N^^fy- ML 

ID <>Y*i,T MN 

!F Zit 9>¥ MR 

I L -f X?x/w MW 

JP B* NL 

KE 7-T NO 

KG NZ 

SS » 

KZ *?7X$r> 

lc tvh^r ru 

LI nf^H^ SD 

LK xy?>* SE 



5^5) 7 

y hr^r 

A'^-t>7 % yu/ 

■vytfx** 

K=7Ba-=fx 

■» y 

*=7 

=■=*■— • i/- 7 ^ K 
x-yy 

X7x~T*> 



SG 

SI xuCfxsr 

SK XD 7*7 4r T&ftH 

SN -fc**f/V 

SZ X7^7>K 

TD *1r-K 

. TG K-=/ 

TM hw* ^ n v 

TR h/va 

TT M = K ■ h/<r/ 

UA <>>>74~t 

UG ?*f>^ 

US *t§ 

UZ yx^*x*> 

VN ^xM'A 

YU ^-=/x^trT 

ZW *?>*7x 



WO 98/02543 



] 



PCT/JP97/02456 



mmm 

mm® 
ttB&ffi 

tf^(angiogenesis)©$ff.tts «fHW«i;*>^;i/©iSat:«fc 

V>3o *04n?fc*fci£i£*iT^S«lK#* Jfilt^«fi£Sa^(vascular 
endothelial growth factor, WT> r VEGFj ii^-r^o ) T£>£ 0 VEGFtes ifilg 

^f?t£g|^T-£>S(Senger,D.R.et al, Science, 219:983-985( 1983) ;Ferrara,N a 
nd Henzel,W.J. Biochem.Biophys.Res.Commun. , 161 :851-858( 1989) ) G t hVEGFSi 
£7-Uis 8-ocD:t*y >##£u ^cT^r^^ytDit^tcJ; !^ 12K 16 

5, 189, Rmm<DT5. ;mfrt>tezmm<DV7*'(7'mm$ti, z<d&x. 

VEGF^^?>^/^->^^rc:i:*^^ nT ^ S (Houck,K.A.et al. Mol. 
Endocrinol. 5, 1806-1814(1991 )) 0 £tz, VEGFUis #JStofc£$<*T*Mlt 
-1##&U VEGF©flt-l^©)g^s 2/ ^fcfcStffigTfc* 

tlT^5(Vries,C.D.et al. Science, 255:989-991(1992)) 0 

VEGFCD^H^iibTlis CltlST*lcPlGF(Placental growth factor )4>PDGF( 
Platelet-Derived Growth Factor)#$8t£*lT:fc tK ifoWl*IJ&*M3*tU mm 
feMfttetttZZtlfiTjiZtiT^ZitagUone, D. et al. Proc. Natl. Acad. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986))o ££>tC«&tCfcoT, VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581(1996)), &tfVEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996); Joukov, V. et al. EMBO J. 15, 290-2 
98(1996))#J£8£*lfco 

fclBlS-fc 'J Wiftfeftflj LJfofc«lllB0$Hbi8S!*> U >/l«CD«)fcfc: LT 

*&l!!i#5ti\ g^P-=>^£ftfcVEGF7 7 * V-<D-o,VEGF-Ci:** D 
^— -3 jgfc^ 1 ®f&3? £ GenBank^- £ ^— * £>EST{ Expressed sequence 
tag)#VSTS(Sequence tagged sites)lc«LTff ofc.^©<e*,VEGF-C©C*«iaU 

7 -f v - £ ggft L , 5' RACE&, R W RACE&T* g$ ^ f * cDNA£ $|t^,| 
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ztm\WLtzoZ<Dmm&frt>,*%w%m&s j&HLfct b?D->#vEGF7 

7 I U - 13 Jir £4# i 0) A > J.UT s rVEGF-D j t fo? £ )T * 2. J: % * fee * 

Lfcfc hVEGF-DMfe-T^S^^^^^J:^^^ KDVEGF-Diifc^ % i£8tT £ £ t 
IPt>, VEGF7 7 5. V-lzmtzmMte*>>*?W&£V : l£*>> < i?m 

(3) (1) t^«©^>^^Jlft3-H-r*DNAx 

( 4 ) EfllM- : 2 CfBi&©DNAi:;W *W Xf£DNA, 

(5) (3) *fcti (4) KIBtt©DNA££tr'***-% 

(6) (5) ttmo^t t-zm-rzmnmmfr. 

(7) (6) t:g3«©^HIg|ftfr*«*-rscii:*^afcr*. (l)*fcl± 

(2) turn®* ^jitno&Mism, 

(8) (1) jfefcii (2) £82«©*>;<*Hfcl6£TSffiit;, 

(9) (1) (2) t8B«©^>^^5ti:*tt1?->r;i/i:©lte^tt?& 

^mr-sxs^^ (i) (2) cE*©*wt*nfcig£-r *fb£$i 

(10) (9) tlB«©^t:«fc*)#«*n4, (1) Sfctt (2) tfB«o 
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**W<0*W<** (VEGF-D) tt,VEGF-Ct:»L**fe«BH4*#LT45»),VE. 

l«L<ttfti©7UitftJD, H&LT, *M<DVEGF-DtC&££flnx. 

&-©<fc?&AXf$&3{^j.;jW(c x ;S£Kfc:*^Tfc£t"3 3o iCtoM^ 

©#&i:LTti\ #J;ii£. OE-PCR (overlap extension polymerase chain react 
ion) i£(Gene 1989 77(1) p51) & Z<Djj&ifimf tiZ> 0 
Ztz. ^«W©VEGF-Dft3-K1-*Ba%#9:2t:g3«©DHAtt, flb©£*fc:*H 

TVBw-Dfcn*©iiii**r*^>/^ii*3-irr*iHiA©j|iiicjB^6tia. 

fW*tt* SI*#T**n«, iS3»J«:2tffi«©DNAiiI5!I*L<tt*©-aiJSrD- 
7*: LT\ffe©£#)ft#©DNAl;:*f L'W yij -fcf— >> a >$fj^ - £ 

IBWOt NVEGF-D©^^py^ffe©^ti^f,#gtTi,c:i:l± N iim/uo^ci: 
T'ifcSo t«^T,iS^J#^:2t:g3tt©DRAt^-f 7'J XTSDNA* £1t*%W<D 

VEGF-Di:«fteWtR^«i:^>/^ft*3-KraDNAtt> B^J»% : Ziztmo 

Sv^ffll^t4*Wr«DNA*#*-r«fc«>©M>f y»J *V-fcf— > a >©&ft©-0"J 
£^-£K, WT©*n<T'<fc3 0 BU*k ExpressHyb SolutionT-eS-CT-aO^Ptari^M 
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~100 o CT-2-5^•P^^£SL,7K±T-^^•r^oirtV^Exp^essHyb Solutionicro- 

7 £ m 7. a o 7* d - y^ts mm £ a nwz. , 68 o c~55°c©?a£ ^ ^ $; x > h 

T-2IQ^a^ y; ^-fef— >3 >£f? o 6 £?g©2xSS(\0.05% SDS^T*10^"To 

, £o45 e c®o. lxssc, o. n sdmm-zzftmfc&t s.t-h7^^?7 

><D^{t®H0J£^iM;jU WT©£n<Tfc£o EP*>> ExpressHyb SolutionT'68°C 

ferD-^gS'CMOO^T^S^f^J&U *±T*&tf?1-£o IfrLUExpressHy 
b Solution^ 7*P-y$:itjnx. So T'n-^^tfi&r&tcAft^;?., 68°CT*mP^^ 
^^'J^-r-tf-^sV^tf^o ^02xSSC, 0.05% SDSv^T-lO^ro, 40 
50TO0.1XSSC, 0.1% &*l[e]&&£ffe S 

^todnai^ *mmmY-\>*mfr$k7L*>^>7ntLT»E.mtz>tz 

Mzm\,^hZ 0 W*>. VEGF-D£n-h*T£DNA (^J/Ui, &?"J&^ : 2(Cf3«CD 
DNA) ^^l^^^^^-H^^^O^^^-^^itCagAL, 

£ AM ££m? Z Z t #T* # £ o 
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pGEMEX-l(Promega#SghpEF-BOS(Nucleic Acids. Res. 1990 18(17) P 5322) 

¥iz <fc £ qjj^bflui, &m®®mz ^^iW, D 

Atifeztz -7-77*^11, m©^; 7 d t mmzm& t h tufa* 
ttz, MM%z&n&&to<D&ffizm^z*wR<D*>;^mz&&tzit& 



WO 98/02543 



7 



PCT/JP97/02456 



Agtll, ZAP^if) £ffl^£cDNA^75 "J-*f^«U CH^LB-T^d-X± 
tf^-^>7^;K &3^ttGST*>M^h<Dik£*>M*ff i: LT*§S£U dft 

o y^^f >7*i£j (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, Fis 
cher R, Drepps A, Ullrich A, and Schlessinger J (1991)Cloning of PI3 kin 
ase-associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) iz&QMM'? 

> ttmUT: # S ) r two/ \ >f 7 «J y K $/ * 5 1 A j ( «"MATCHMARKER Two-Hybrid Sy 
stemj , rManunalian MATCHMAKER Two-Hybrid Assay Kitj , r MATCHMAKER One-Hy 
brid Systemj (^"f tLfcclontechttlik i"HybriZAP Two-Hybrid Vector System 
j (stratageneftlSih r Dalton S, and Treisman R (1992) Character izati 
on of SAP-1, a protein recruited by serum response factor to the c-fos s 
erum response element. Cell 68, 597-612j ) izm^MSHtZZtb 
o tits *%W<D* y'Vmtte&TZWR, Ml&. S£tt&£#*3BLTV* 

JBftiT) *6*»bfc*3lcDMA7-fr7U-*C0S&^(Z)«iftt:3|AU *$6W© 



WO 98/02543 



8 



PCT/JP97/02456 



(Yamasaki K.Taga T,Hirata Y,Yawata H,Kawanishi Y.Seed B.Tanig 
uchi T.Hirano T.Kishimoto T(l988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN beta2)receptor.Science,241:825-828 N Fukunaga R,Ishizaka 
-Ikeda E,Seto Y,Nagata S( 19 90 Expression cloning of a receptor for murin 
e granulocyte colony-stimulating factor. Cell, 61,341-350) fc<fc baK-rSc: 

cDNA-7 -i V— 'J Schick *%ty(D* >;i?ntl&'& 

? * U -- > 7tZJ5&^ ^ > r U * h; -ftffiiz J: 6/w 
x;i/-7"^ r£ffll>£** U-->^ (Wrighton NC; Farrell FX; Chang R 
; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Small peptides as potent mimetics of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64 N Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 

384 pll-13x Hogan JC Jr., Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996 , 384 pl7-9) tz£ (3 %mm*? >^>?mtz%i&+ hib&®ZZ 
>7 )) > ^1" 3 Z t *> Rj^T-fe £ o 

*^B^0VEGF-D©fijffli£i: LTJi, £ 6 VEGF-D&fc^ £VEGF-D3g1E^fI^ 

B^oi^mzmALtz^^ti^X'^M^^ztji^trM^^izm^zt 
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m u >m w jfii tf 9t 5t * toj 1- * - i: # * 5, n * » 

* v - AS, y $ <r *f sgfcffl i\ n s 0 

x y 4 ;b £tc «t o T » ttrt #A"f £ 7L h ti S o ffl ^ f> tl 5 * 9 

* - C li , Eft f&JIEB: & V> # , pAdexl cw-^pZ I Pneo& ^ >? $ - tfiVf * £ , 

VEGF-Dilfe^ ©ffiSie^JSfrSttm-rSPCR&ifCt DVEGF-Djgfc^©5t 

$ &fc3**l!li©*"]fflfci: LT&,VEGF-D* >^^^©Jfll^Bfi£^ffl«:l«Jffl LT 
ltoMJ^©^J&^(3^ffl1-|)C^^,VEGF-D^>^^^©^^T>^rJ-^ h 

csi*rs??ii©t&*»ii:LTiijfflrs^fc*#^e»ti4 0 ^^vegf-d©^* 

tl&o 

M©@M^M 

Elllix VEGF-Dfcfc^ &ESTM, Stf * P-- >^lcffl^fe 77 -T v-£>P^ 

02tt, EST (H24828) fcVEGF-Cfc©7 ^ y»E5y©Jt«*^1-H-C*4o 
E|3ii> VEGF-Ditfc^, Cft£T*l;:*S££ftfcVEGF7 7 X V -fcflSfiTfa* 
fc^fc©7$;Bffi9J©JtR**-fEIT-**o 
H4ali> VEGF-D©i&7Kt$7Dy h£^TI3T"fc^ SI4btt % VEGF-D©^;^ 
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[%Mm 1 ] TFASTA& £ <fc £ * ^ d V-fem 

Vm«DCMmMzW&t Z rBR3P(Ba!biani ring 3 protein) »J £- hj iz% 
t>tlZ?>-t>y-Z&m*&iz TONKELDENTCQCVC (id?iJ#^:3) j bl^tim 
£iSftU Genbank^-*^-* (1996ip2E29B3J&) *©:£EST&tfSTSlS?ii£ 
TFASTA& (Pearson and Lipnan. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 
988)) Z'&mttzo &m&m±UT(Dt)<D$:m^t z (Ml) 0 



mi 


Sequences : 


392,210 


Symbols: 


135,585,305 


Word Size: 


2 


Gap creation penalty: 


12.0 


Gap extension penalty: 


4.0 



ZO>&^ -(D=]>4r>-tfXiB^J^n-Kf5i:^^?,nSEST(Accession No 
.H24828)£j^£L£o r The WashU-Merck EST ProjectjC: £ otf 

m\*mz£t>lzm\(D runiGenej ££%®m%ft*, ^ IfiJ-jSfK^ &&GDEST 

t%^t>tiz>m\i*. z<om^^±^zm imm t mm, H24633, H248 
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28, T64277 (1996.3. 1M0 ] aSSti/O^Z tW\WLtz 0 £0-3^ T642 
77£T64149, H24828£H24780tt*ft<e*l|Sl-7 p->©5' iBSW K0J0|§£# 
Tfctk *0*n->0-f >tf-rtf-f Xtt££&*tt0.9kbT*ofc (HI) c 
H248280afi?'J £ * t D v-0£Lo A»o fc 7 U - A T* * RffiflJ tzMIRT £ 

£VEGF-C01S?>J h i: 1047- 4 J &*im<D7 * J &#-St UT* t) (2 
7%) % L*»*r>X7M >-^>7p U>^*>^*H0«3a«#fc:Mft7'S yfig# 
<fc<{S££*iT^fc (02) o ft*, «#*nfcE5»J*atttT-*tfc« 
[H»J2] 7*7 U-fr£>0cDNA07P-n>7' 

tftftt C <fc t) IE V * £ L EST ( H24828 ) © iB?"J * £ £ 5 » RACEffl © 7 7 >f v - jft t/3' R 
ACEffl077^ v-(5'RACEffl : 5' -AGGGATGGGGAACTTGGAACGCTGAAT-3' (E?U#^:4 
k 3'MCEffl : 5'-GATCTMTCCAGCACCCCAAAMCTGC-3MK?'J#^:5))$l5ItLfe (0 
1) o t Hll^^*©^»JA*RNA3tPe»jSi^G?B***fflV^T^ -*«cDNA&€r^ U $ 
£>lc N ^OfAj«(C7*^*7^-cDNA$:^^-e-^cDNA-efe^ l"Marathon -Ready c 
DNA.Lung (Clontech*t£0 j SfSi^U ±ikJ7^ 7-5^7^^-77^ 
7-T*fc SAP-177 v — (5' -CCATCCTAATACGACTCACTATAGGGC- 3' (&?!l#^:6) ) 

(01) PCR^frofco ft*, ±127^7^ -cDNArtttt, 7^7^- 

77>f T-AP-l&VAP-2^N-f 7 'J y-fX-T 4 -So PCRfct, 94°CT*1 
ft<D9BM&. 94°CT30?X 72^T-4#0#UI£5-!M 7;W &1>T% 94 o C-e30&\ 
7O°CT-4#0$!IJI£51M 7>K 94°CT20?J\ 68°CT-4#0*!UI£25-!M 7 

frOgcftZ-'tr^tzo [fc£U TaqtflM^ — tfiiLT, r Advantage KlenTaq P 
olymerase Mixj ©ttfrDKs TjaKaRa Ex Taqj (3~S£8g) avaif*©^ 7 
y-*ffl^fco ] £018** 5'<Wfc3*«j<Z>^ ^n^ni.5KK O.9Kb0Bf"t**J8« 
£ftfco cn^tfrfrfc, TpCR-Direct Cloning System (ClontechftiO j , r p 
CR-TRAP Cloning Systei (GenHuntertt^) j N RU rpT7Blue-T vector (Novag 
en*t£0 j fcffll^T, ^tl^D-->^Lfe. ft*\ 5'RACE»rtt-£ r p CR-Di 
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rect vectorj (Z ^ D - - > SPRttt, T5' -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(iSjaj#^:7)j , &v r 5' -CTCGCTCGCCCACTAATACGACTCACTATAGG-3' (I5?iJ 
#^:8)j ^77^T-tLtffll\ PMi«i£fTo£o 

TABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA Polymerase YSj&Xf ^77 A DNA Sequencer (ABIftSO j £ffl^TD 
HAIB5lI*i**Lfco 75 -f v-Kli, ^^^-^r?^?- (5'-AATT 

AACCCTCACTAAAGGG-3' (KSfl|#^:9h 5' -CCAGGGTTTTCCCAGTCACGAC-3' (iE8IM:l 
0))#O\ AP-27*v 'f 7-(5' -ACTCACTATAGGGCTCGAGCGGC-3' (IE«^:11)) S £ £> 

VL&Toimmcom&mT'u -?-*m^it (^2) , 



^2 



SQl(@B?iJ#^:12) 


5' 


-AAGTCTGGAGACCTGCT-3' 


SQ2(iB?!j#^:13) 


5' 


-CAGCAGGTCTCCAGACT-3' 


SQ3(BBfJ#^:14) 


5' 


-CGCACCCAAGGAATGGA-3' 


SQ4(gd^y#^:15) 


5' 


-TGACACCTGGCCATTCCA-3' 


SQ5(iUWf:16) 


5' 


-CATCAGATGGTAGTTCAT-3' 


SQ6(IB*I«:17) 


5' 


-ATGCTGAGCGAGAGTCCATA-3' 


SQ7(ffi5»J#^:18) 


5' 


-CACTAGGTTTGCGGCAACTT-3' 


SQ8(S2?iJ#^:19) 


5' 


-GCTGTTGGCAAGCACTTACA-3' 


SQ9(IB?U#^:20) 


5' 


-GATCCATCCAGATCCCTGAA-3' 


SQ10(E*!I#^:21) 


5' 


-CAGATCAGGGCTGCTTCTA-3' 
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5 5 m ty mocmhtfimfriz® ^ntzzt mm Lfc„ g$cDNA©±jfi£K?y 

o — YLoZ&fc^t&itz (E#l#^ : l&tfffi?'J#*f : 2) . Genbankx-*^ 

-z{z®M$nT^tzMmm£<DMi%%mi&7fito ftLomiyrz v-tr 

mi±Z<Dm®Mfc?$1:b&ft$tlT&t), d©31fc^#VEGF7y =• U-tJg-f 
Sfr^fc^T-fcS^fcffW^frfc&^fc (03) . fc*>\ 03*0 r HSVEGFj (i 
N t h0 TVEGFj £J§U l"HSVEGF-Dj % l"HSVEGF-Cj , l~HSVEGF-Bj li, t h 
VEGFCD^^EO^-efeSt h >"VEGF-Dj „ t h ryEGF-Cj , t h l~VEGF-Bj 
Ztimto THSPDGF-Aj (it bO i"PDGF-Aj , r HSPDGF-Bj (it h0 r 

PDGF-Bj , r HSPlGF2j (it h0 rpiGF2j ZZMtlfeto £tz. ttftZtltz®. 
9U*aife$-C^Ufco VEGF-Dtix r\'X-t)nU*)13>\ t tLZ9V-->y2tltz 
mY^tft^ttVis-ZfjiLT^ZZtfrb. YlUti&tzl'-b7'Z-lZttt& 
'J#> VZ&ZtmfcZtitzo 

i&fcTkttT'P y h (Bl4a) . SlFvon Heijne0;5}£(von Heijne G, Nucleic Ac 
ids Res. 14, 4683-4690(1986))T-S/^;^r^ FtfJBu&fc^&T S i: (04b 

VEGF-Ci:H«k:*p>J&:-5 7 , p-by2/>^SftltSRrtll4*feSi:#it&tiSo 
[HflgtfH] > —if > 7" d y h 8f#f 

fpCR-Direct vectorj +t"9-^o-->^*ifc5'iBBfM-J: 0, EcoRVici 
oTt8Da£ft*ttlkbp©Krtf-* [a-"P] dCTPfc: J: &«I»U 7D-:7i:LTffl 
^fco j83H <"Ready-to Go DNA labelling beads(Pharmaciatt&£)j £flH^^ 
ynr^'fY-Stct^T^feo TMultiple Tissue Northern(MTN )Blot-Hum 
anj > r Human 1 1 j s rHuman Fetal j N RZf r Human Cell linej (Clontechtt 
HO TExpressHyb Hybridization Solution (ClontechttSli) j *T'$& 
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2-D<D77j-?- r 5 ' -TCCAGATCTTTTGCGGCAACTTTCTATGACAT-3' (Efl|#^:22)j 
. r 5'-CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3'(ra#^:23)j ^^L, fcr 
VEGF cDNAOT^yK89#a^f,181#it:ffi^1-5fS^*Ji|itAc„ ftfcftfcDN 

mvi*ti\mmmwuts*UT'mmL. %mmmiaj&\ts&u-c$imLtz77z* 

KpQE42 (QIAGENtt«) ration kit Hj ftffl^Tfe^Lfc 
o f#£>*lfc7^7X * K£*H8SG19003[pREP4] (QIAGENM) t|AU £H£ 
^filctfe^^^ K (PQE42-BS3) SMJRLfco T^** KpQE 
42-BS3*^»SBL21 (Invitrogentt») (C#AU lOOmg/lGD t^> 'J > (&t*ffl 
T>t^';>±h'J^A, WttHXttg) ft£trL BrothX-lOmltgltU 
U>L Broth 200il(3*tSLfco 37-CT?1.5Wflffl«*«, IPTG£3nMi:&.& <fc-5 tJft 
«l£AD*TS££37^5i&B8Ja*Lfc 0 rQIAexpress Typell kit 

j ©7DhD-;n:^\ Ni-NTA*7AT^W^H*«f»Lfco 
[mm 6 ] ^III: J: £DHFR-VEGF-Dife£* W** R©$6J!I 
t h VEGF cDNAO T ^ y &89# i fr£ 181 # g tC ffl ^ T S IE J£ £ H»J5 £ R t 7 
^v-TtiliLfco ^?»iifcDNA»r>t*«IE#*BglIi:SalI-e«yiL. 
BanHI^SallT-MLfeT^;^ KpQE40 (QIAGENttSl) t Higation kit IIj ( 
$&£ttlg) Zm^Tfe&Ltzo m$tltz77Z* K£*HgSG19003[pREP4] ( 
QIAGENttSSQ t«AU t««fW«D56«Lft7775 K (pQE40-BS 
3) £SiRLfco 7*77^ r*pQE40-BS3£*J!8BL21 ( InvitrogenttSSO tc#AL 

> lOOmg/icD tr ^ ^> g > (?i^tfflT>t:i>'j>^htj^As na&iilSttgi) *£tr 

L BrothT'lOmliggU *ft£3?rL^L Broth 200ml ic*g®L£o 37°CT-1.5B#P B ^ 
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tz'&, TQiAexpress Typell kitj h^-;H:^\ Ni-NTA^^AT'DHFR- 

TMouse lung 5' -stretch cDNA libraryj (Clontech*tSa)£1.5xl0 5 pfufe¥ Ltz 
l"Hybond-N+j (Amersham#S!i)7 4 -(20cm x 22cm) £2*fc{1^ Ltz 0 #j50ng<E> 
human VEGF-D<DPvuII#r)t £ TReady-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciat±^)T-a 3 ?-dCTP(Amershamttii)T'^ISUfe*©$:7-D-yi: LT r Expre 
ssHyb Hybridization Solutionj (Clontech#^)£^68 0 C^55 0 C^7'^ 
x> b/W7U^*'— >3>£2BSIIitfT-?£o 2xSS(\ 0.05% SDS£fflt^St? 
10#H4@7*;i,*--£i5fei*Lfc&0.1xSSC, 0.1% SDS£ffi^45 8 CT-3#iaift#Lfc 

0 r H yperFilm MPj (Aiershana»)i:«J««*ffl^7 -f;i/^-ft-80«T— RfeS^ 

C**Ufco i£iSILfc7A^DNAJi7b-h^-fe-bfre> TQiAGEN Lambda MAX 

1 Kitj (QiagenttSi)&ffl^T*»SLfco >f r DNA£EcoRlT'tfJ b iH UpUCll 
8 EcoRI/BAP (TakarattM)(c-9-7^D-^>^t^^ABI377v-^>-9--(Perki 
n Eliertt»)t:«fcDBS5>J*?*«Lfco fcfcftfc* d->®o *>fi£TS2{|S|©7 D 
->^e>ve7^VEGF-D©^:SS:n-K-r5cDNA$S«fi!ctfeo v»?* VEGF-D cDN 

[Wkm 8 ] VEGF-D cDNA© 7 D > 7" 

TRat lung lambda ZAP II vectorj (Stratagene#^)£1.5xlO ! pfu3£¥Lfc r 
Hybond-N+j (Amersham*t£!07 4 -(20cm x 22cm) £2tfcftgJL£o $)l/ig©mo 
use VEGF-D cDNA<Dl-782bpHftH-£ r Ready-To-Go DNA Labelling Beads(-dCTP)j 
(Pharmaciatt^)T'a"P-dCTP(Amershamtt^)T-^iSiU^*®$rD-yi: LT r 
ExpressHyb Hybridization Solutionj (Clontech*i&0£ffl^68°Cfr£55 e C'\©7" 
7>Vx> h/W r'J^^-if-^3>*2^^fTofco 2xSSC, 0.05% SDS>fefflV>^ 
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jST"10^4@7^;u^-*^Lfe^0.1xSSC, 0.1% SDS$ffl^45°CT'5^P H m^ 
Ltzo THyperFilm MPj (AmershaiDtt^)i:^M$ffl^7 ^ ;U*-£-80j£T*-Bfc 

->J3-^filtfeo fBtlfe^yf-f :/7D->&E.coli SOLAR(StratagenettM) 
i:-\;i/y?-7 r-^ExAssist(Strata«enettl!J)$^^TpBluescript^ !3 tti t, L 
fe^ABI377v->r>+J— (Perkin Elmer*J:i{)l3 J; >)mmmikik'£ltz 0 Z<D& 
\- VEGF-D cDNAh%;i£ft£Bd?'JT-ttfco£#, K>£T^A,T'U 

*CT-s ^D-->yT#«:^ofeC^gl5^©cDNA$mSfcto{c TMarathon- 
Ready rat kidney cDNAj (ClontechttlU)^^ >7*l^ — h \z L5' 7*5^ v- tgct 
GCGAGTGTGTCTGTAAA(i2*J£^:26)j £3' 7,7^- rGGGTAGTGGGCAACAGTGACAGCA 
A(i2*iJ#^:27)j £ffl^T94°C15# > 55°C30*X 72°C2#£40[I]*£»)&-rPCR£ L 
fco f#£>*ifc»rtf-£pGEM-T vector(promegattii){cit7*7 D-- >y L AB 
I377v-7">1t-(Perkin Elmer#SS!)l; J: S iE*rj£&£ Lfco ^©S^ v «y h 
VEGF-D<DC*M#£^tf7D->T-;fcofc 0 y=,-^ ; ^ y \ } 3 >T „ 

f#fe7D->i:PCR-ef#fe7P->©^^^f)7 y hVEGF-DODlfeft^^Lfeo & 

& u Jsase?^ kvmfeT*; mnm z mm^ 25 tc * r 0 

^HJtz^D. VEGF-Ci:^,ic^^(5]tt$^-rSifM^^>y^'H (VEGF-D) 4s 
«fctf*©£fe?#JMf|<**ifc 0 VEGF-DIi, *£SIBfc*ttSIEm&]liim*r££l* 

'2.^?BiOf^^c^^UTV^5i:%x.f>^^^o *%W<D&fc?li. VEGF-Dit^ 
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nu wmmB&feMs z bMtmfaftmteommzfttfizts vegf-d* 
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mm 

( 1 ) : m*,miWft?m¥®m 

(2) &BJ©£fa : Iffgi&VEGFtiB^ 
( 3 ) mm&^ : C1-802PCT 

( 4 ) mmn : 

(5) ajS&B : 

(6) ^liO*)i:{c^o^to)Sfl$Lfca^^^m^CDS^ : 

B*H ¥$8^$MiJ§l 8 5 2 1 6^ 

(7) HftB : 1 9 9 6*£7E 1 5 B 
( 8 ) mm<D®. : 2 7 

§E?'J#^ : 1 
B^'J©M£ : 354 

£$J& : t MHomo sapiens) 
#flia©M3g :Jffi(lung) 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 
15 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser 
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35 40 45 

Ser Leu Glu Glu Leu Leu Arg lie Thr His Ser Glu Asp Trp Lys Leu 

50 55 60 

Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 
65 70 75 80 

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He 

85 90 95 

Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 

100 105 110 

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 

115 120 125 

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 

130 135 140 

Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 
145 150 155 160 

lie Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro 

165 170 175 

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 

180 185 190 

Pro Thr Ala Pro Arg His Pro Tyr Ser He lie Arg Arg Ser lie Gin 

195 200 205 

He Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He 

210 215 220 

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 
225 230 235 240 

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys 

275 280 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 335 

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 
340 345 350 

Asn Pro 



IfifJ#^ : 2 
Se?'J£>S£ : 2004 

bowl : -*m 

mwmm : cdna to mm 
mm 

: t MHomo sapiens) 

mmvmm rwdung) 

ft$t£HTI3^ : CDS 
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WmiLW : 403 .. 1464 
8®£&£Lfc£& :E 



CCAGCTTTCT GTARCTGTAA GCATTGGTGG 


CCACACCACC 


TCCTTACAAA GCAACTAGAA 


60 


CCTGCGGCAT ACATTGGAGA GATTTTTTTA 


ATTTTCTGGA 


CAYGAAGTAA ATTTAGAGTG 


120 


CTTTCYAATT TCAGGTAGAA GACATGTCCA 


CCTTCTGATT 


ATTTTTGGAG AACATTTTGA 


180 


TTTTTTTCAT CTCTCTCTCC CCACCCCTAA 


GATTGTGCAA 


AAAAAGCGTA CCTTGCCTAA 


240 


TTGAAATAAT TTCATTGGAT TTTGATCAGA 


ACTGATCATT 


TGGTTTTCTG TGTGAAGTTT 


300 


TGAGGTTTCA AACTTTCCTT CTGGAGAATG 


CCTTTTGAAA 


CAATTTTCTC TAGCTGCCTG 


360 


ATGTCAACTG CTTAGTAATC AGTGGATATT 


GAAATATTCA 


AA ATG TAC AGA GAG 


414 



Met Tyr Arg Glu 
1 



TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 
Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 
Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 
Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 75 80 

• CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp lie Glu Thr Leu Lys 
85 90 95 100 

GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 
Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 110 115 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 145 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 
Glu Ser Leu lie Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 
165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser He He Arg Arg Ser He Gin He Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He Asp Met Leu Trp 

215 220 225 

GAT AGC AAC AAA TGT AAA TGT GTT TTG CAG GAG GAA AAT CCA CTT GCT 1134 
Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu Asn Pro Leu Ala 

230 235 240 

GGA ACA GAA GAC CAC TCT CAT CTC CAG GAA CCA GCT CTC TGT GGG CCA 1182 
Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala Leu Cys Gly Pro 
245 250 255 260 

CAC ATG ATG TTT GAC GAA GAT CGT TGC GAG TGT GTC TGT AAA ACA CCA 1230 
His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Thr Pro 

265 270 275 

TGT CCC AAA GAT CTA ATC CAG CAC CCC AAA AAC TGC AGT TGC TTT GAG 1278 
Cys Pro Lys Asp Leu lie Gin His Pro Lys Asn Cys Ser Cys Phe Glu 

280 285 290 

TGC AAA GAA AGT CTG GAG ACC TGC TGC CAG AAG CAC AAG CTA TTT CAC 1326 
Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His Lys Leu Phe His 

295 300 305 

CCA GAC ACC TGC AGC TGT GAG GAC AGA TGC CCC TTT CAT ACC AGA CCA 1374 
Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His Thr Arg Pro 

310 315 320 

TGT GCA AGT GGC AAA ACA GCA TGT GCA AAG CAT TGC CGC TTT CCA AAG 1422 
Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys Arg Phe Pro Lys 
325 330 335 340 

GAG AAA AGG GCT GCC CAG GGG CCC CAC AGC CGA AAG AAT CCT 1464 
Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys Asn Pro 
345 350 
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TGATTCAGCG TTCCAAGTTC CCCATCCCTG TCATTTTTAA CAGCATGCTG CTTTGCCAAG 1524 

TTGCTGTCAC TGTTTTTTTC CCAGGTGTTA AAAAAAAAAT CCATTTTACA CAGCACCACA 1584 

GTGAATCCAG ACCAACCTTC CATTCACACC AGCTAAGGAG TCCCTGGTTC ATTGATGGAT 1644 

GTCTTCTAGC TGCAGATGCC TCTGCGCACC AAGGAATGGA GAGGAGGGGA CCCATGTAAT 1704 

CCTTTTGTTT AGTTTTGTTT TTGTTTTTTG GTGAATGAGA AAGGTGTGCT GGTCATGGAA 1764 

TGGCAGGTGT CATATGACTG ATTACTCAGA GCAGATGAGG AAAACTGTAG TCTCTGAGTC 1824 

CTTTGCTAAT CGCAACTCTT GTGAATTATT CTGATTCTTT TTTATGCAGA ATTTGATTCG 1884 

TATGATCAGT ACTGACTTTC TGATTACTGT CCAGCTTATA GTCTTCCAGT TTAATGAACT 1944 

ACCATCTGAT GTTTCATATT TAAGTGTATT TAAAGAAAAT AAACACCATT ATTCAAGTCT 2004 

mm^ : 3 

W*\(D&i* : 16 

htfnv- -.mm**. 

Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
15 10 15 

EJ!I»* : 4 
K?'J©££ : 27 

i2?'j©^ : mm 

micomm -.mcomm £$dna 

B3I 
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AGGGATGGGG AACTTGGAAC GCTGAAT 27 

Kfll« : 5 
K5U©ft£ : 27 
E*J©§3 : 

ta©& : 

GATCTAATCC AGCACCCCAA AAACTGC 27 

E8IM : 6 
E8I©:8£ : 27 
E?U©38 : ffcft 
|g©& : -*» 

E#i©fB»i :fb©tti» ^j«dna 
E*l 

CCATCCTAAT ACGACTCACT ATAGGGC 27 

E3IM : 7 
IE?|J©££ : 33 

m\om •. 
m©& : -*« 

E*l©tt5S :ffe©tt» ^TfiJcDNA 
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26 

£31 

CTGGTTCGCC CCAGAACTTG GAACGCTGAA TCA ; 

: 8 

2£?'J©52 : 32 

muom : mm 
mm 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 3 

iE?iJ#<f : 9 
$m<Z>&$ : 20 

mwm : mm 
h^Dv- -.mm* 

AATTAACCCT CACTAAAGGG 20 

ibsi« : 10 

%ffl<DM.£ : 22 

e*i©S! : mm 
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27 



CCAGGGTTTT CCCAGTCACG AC 22 



61M#9 : 11 
ia^UCDS^ : 
: 

mo® : -*« 

smowm :m<omm £«a 

ACTCACTATA GGGCTCGAGC GGC 23 



ffl?'J#*5 : 12 
Sfi?iJ©fi£ : 17 

: mm 
mutt- -.mm** 

AAGTCTGGAG ACCTGCT 17 

E3I«- : 13 
: 17 

E8)©S! : ttB 
: -*£ 
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mi<DMM itikcDm® £«A 
CAGCAGGTCT CCAGACT 

mvm^ : 14 

Bi!?iJ<2ft£ : 17 

mom : 
urn 

CGCACCCAAG GAATGGA 

esim : is 

iB?'J©S£ : 18 

B*J©S» : 

filVXDM®. :4tL<Dmm l^DNA 

TGACACCTGG CCATTCCA 



IB?iJ#^ : 16 
ISflJOg;* : 18 
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b*D^- -.mm®: 
s*i®a& imam® 
mi 

CATCAGATGG TAGTTCAT 18 



H*'J#^ : 17 
8SF'J©fi£ : 20 

mwm : mst 

ATGCTGAGCG AGAGTCCATA 20 

K9J#^ : 18 
IBWOS* : 20 
IBjyoS : 

CACTAGGTTT GCGGCAACTT 20 



IB?'J#^ : 19 
iB?'J©fi£ : 20 
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mmom : mm 

h*p*- -.mmx 
mwmm -.momm 
Mm 

GCTGTTGGCA AGCACTTACA 

E*l#5 : 20 
: 20 

sb^jom : mm 
mom : 

GATCCATCCA GATCCCTGAA 

mm^ : 21 

im(D&$ : 19 

iB5u<os : mm 
mom : -*« 

CAGATCAGGG CTGCTTCTA 



: 22 
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Uno&Z : 32 

m\<o%t : mm. 
mm 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 

K*J« : 23 
82?'J©S£ : 33 
MWm : 

h*D^- : gfKtt 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 33 

mvm^ : 24 

ffi?'J©££ : 1581 

ia^'j©M : mm 
mom : -*« 

K?U©aia : cDNA to mRNA 
m&Oim. :fl*(lung) 
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tt«**TI39 : CDS 
: 96.. 1169 

IH^'J 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 60 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 161 
Met Gly Asn He Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TCT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 " 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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ACA CTA 
Thr Leu 

AGA GAG 
Arg Glu 
120 
ACA TTC 
Thr Phe 
135 

TGC AAC 
Cys Asn 

TCC AAA 
Ser Lys 

TTA GTG 
Leu Val 



90 

AAA GTT 
Lys Val 
105 

ACA TGC 
Thr Cys 

TTC AAG 
Phe Lys 

GAA GAG 
Glu Glu 

CAG CTC 
Gin Leu 
170 
CCT GTT 
Pro Val 
185 

CCC CGC 
Pro Arg 



ACG GGC 
Thr Gly 
200 

CCA GAA GAA GAT 
Pro Glu Glu Asp 
215 

ATG CTG TGG GAT 



ATA GAT 
lie Asp 

GTA GAA 
Val Glu 

CCC CCC 
Pro Pro 
140 
GGT GTG 
Gly Val 
155 

TTT GAG 
Phe Glu 

AAA ATT 
Lys lie 

CAT CCT 
His Pro 



GAA GAA 
Glu Glu 
110 
GTC GCC 
Val Ala 
125 

TGT GTA 
Cys Val 

ATG TGT 
Met Cys 

ATA TCA 
He Ser 

GCC AAC 
Ala Asn 
190 
TAC TCA 
Tyr Ser 
205 

CCT CAT 
Pro His 



95 

TGG CAG AGG ACC 
Trp Gin Arg Thr 



AGT GAG 
Ser Glu 

AAT GTC 
Asn Val 

ATG AAC 
Met Asn 
160 
GTG CCT 
Val Pro 
175 

CAT ACG 
His Thr 



CTG GGG 
Leu Gly 
130 
TTC CGG 
Phe Arg 
145 

ACA AGC 
Thr Ser 

CTG ACA 
Leu Thr 

GGT TGT 
Gly Cys 



100 

CAA TGC AGC CCT 
Gin Cys Ser Pro 
115 

AAG ACA ACC AAC 
Lys Thr Thr Asn 



449 



GAA TGT 
Glu Cys 
220 

AAC ACC AAA TGT 



ATT ATC AGA AGA 
He He Arg Arg 
210 

TCC AAG AAA CTC 
Ser Lys Lys Leu 
225 

AAA TGT GTT TTG 



TGT GGA 
Cys Gly 

ACC TCC 
Thr Ser 

TCA GTG 
Ser Val 
180 
AAG TGC 
Lys Cys 
195 

TCC ATT 
Ser He 



GGC TGC 
Gly Cys 
150 
TAC ATC 
Tyr lie 
165 . 
CCC GAG 
Pro Glu 

TTG CCC 
Leu Pro 

CAG ACC 
Gin Thr 



TGT CCT ATT GAC 
Cys Pro He Asp 
230 

CAA GAC GAG ACT 



497 



545 



593 



641 



689 



737 



785 



833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
lie Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC AGTTCACTGA CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 1409 

CTCAAAAAGG AAGGGGTCTG AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 1469 

CAAAATATTA GGTGCCACTC GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 1529 

TCCTGAATTT ATTGTGCCCC TTCCTTAATG CGGAATTTCC TTTTGTTTGA TT 1581 

mm^ : 25 

Bi!5*J©ft£ : 1491 

mom : -*m 

86£tJtf>?I$ : cDNA to mRNA 

mmamm :W(iung> 

ttmZ&ttm : CDS 
#£ttS : 270.. 1247 

:E 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 
ATACTAAGAT TGTGTGTGGC CGTGGGGGAG TCCTTGACTA ACTCAAGTCA TTTCATTGGA 120 
TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 
TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 
GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GTG 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT 
Asn He 
10 

GAA CAC 
Glu His 
25 

GTG TTG 
Val Leu 

GAG TTG 
Glu Leu 

CGG TTG 
Arg Leu 

CAT CGC 
His Arg 
90 

AAA GTT 
Lys Val 
105 

ACA TGC 
Thr Cys 



CTC ATG 
Leu Met 

CGA GCA 
Arg Ala 

GAA CGT 
Glu Arg 

CTG CAA 
Leu Gin 
60 

AAG CTT 
Lys Leu 
75 
TCC ACC 
Ser Thr 



ATG TCC TAT 
Met Ser Tyr 
15 

GTG AAG GAT 
Val Lys Asp 
30 

TCT GAA CAA 
Ser Glu Gin 
45 

GTC GCA CAC 
Val Ala His 

AAA AGT CTT 
Lys Ser Leu 



TTC AAG 
Phe Lys 



ATA GAT 
He Asp 

GTA GAA 
Val Glu 

CCC CCT 
Pro Pro 



AGA TTT GCG 
Arg Phe Ala 
95 

GAA GAA TGG 
Glu Glu Trp 

110 
GTC GCC AGT 
Val Ala Ser 
125 

TGT GTA AAT 
Cys Val Asn 



GTG TAC 
Val Tyr 

GTT TCT 
Val Ser 

CAG ATC 
Gin He 

TCT GAG 
Ser Glu 
65 

GCC AAT 
Ala Asn 
80 

GCA ACT 
Ala Thr 



CTG GTG 
Leu Val 

CTT GAG 
Leu Glu 

35 

CGC GCG 
Arg Ala 
50 

GAC TGG 
Asp Trp 

GTG GAC 
Val Asp 

TTC TAT 
Phe Tyr 



CAG AGG 
Gin Arg 

GAG CTG 
Glu Leu 

GTC TTC 
Val Phe 



ACC CAA 
Thr Gin 
115 
GGG AAG 
Gly Lys 
130 

CGG TGT 
Arg Cys 



CAG GGC TTC 
Gin Gly Phe 
20 

CGA TCA TCC 
Arg Ser Ser 

GCT TCT ACT 
Ala Ser Thr 

AAG CTG TGG 
Lys Leu Trp 
70 

TCG CGC TCA 
Ser Arg. Ser 
85 

GAT ACT GAA 
Asp Thr Glu 
100 

TGC AGC CCT 
Cys Ser Pro 



AGT ATT 
Ser He 

CGG TCT 
Arg Ser 
40 

TTG GAA 
Leu Glu 
55 
CGG TGC 
Arg Cys 

ACA TCC 
Thr Ser 

ACA CTA 
Thr Leu 



341 



ACA ACC AAC 
Thr Thr Asn 

GGA GGA TGC 
Gly Gly Cys 



AGA GAG 
Arg Glu 
120 
ACA TTT 
Thr Phe 
135 

TGC AAT 
Cys Asn 



389 



437 



485 



533 



581 



629 



677 



725 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Sep Thr Ser Tyr lie Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys lie Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser lie He Arg Arg Ser He Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 
Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 
His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGTT TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 
CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 
GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 1427 
CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 1487 
TTAA 1491 



: 26 

i2?'J0££ : 20 

k*i©£! : mm 

mittomm -.mom®. &m>M 
mm 

GCTGCGAGTG TGTCTGTAAA 

IB^J#^ : 27 
: 25 

tmam : mm 
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vxui;- -.mm** 
Rrnvmrn -.mom® £$dna 

GGGTAGTGGG CAACAGTGAC AGCAA 25 
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3. at*Slt:BBtt©^>/^S*zi-K-rSDNAo 

4. : 2t83«©DNAi:M>f ^u^r-f x-TSDHAo 

5. tif#Jg3 * fcfc* 4 fCgetB©DNA£#t?^*- 0 

6. »*B5fcaE*©^**-*«fcr*ra*te*f* 0 

2fc8B*©*>^*!R©£S£iJj 0 

8. »*«l*fctt2CIB«©^>/^fit:tS^-r«ttft: 0 

9 . 1 * «4 2 1 33«© ^ > / i^ K aift-b- > r ;p i: ©fe^fStt * *m r 

axgft^tr, ii^Ji l Sfci*2ci3«©^ w^mug^rsfls^*©^^ u 
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HSVEGFCC* 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

♦HSVEGFCC : 



MHLLGFFSVA CSUAAALLP GPREAPAAAA AFESGLDLSD AEPOAGEATA 

YASKDLEEQL RSVSSVDELM TVLYPEYWKM YKCOLRKGGW QHNREQANLN 

SRTEETIKFA AAHYNTEILK SIDNEWRKTQ CMPREVCIOV GKEFGVATNT 

FFKPPCVSVY RCGGCCNSEG LOCMNTSTSY LSKTLFEITV PISOGPKPVT 

ISFANHTSCR CMSKLOVYRO VHSIIRRSIP ATLPQCQAAN KTCPTMYMWN 

NHICRCLAQE OFMFSSDAGD DSTDGFHOIC GPNKEIDEET CQCVCRAGLR 
HLQE 

ISsB33I|kei ErnsBoBSHS nklfpsocga nrefoentBq cvckrtGprn 

aSLfflBDlMMF EEDRgEaJHS TPCPKDLIQH PKNCSCFESk ESLETCgQKH 

oplnSgkBaB Bctespokcl lkgkkfhhqt BscyrGHStn rgkH!-epgf 

KLFHiDTEsB 1 OR It PF HtRH^AS GKTEbAKHCR 

sysSevcrcv BsywQrBqhs 

FPK|KRAAQG BhSR§nQ 

human VEGF-C 
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HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPI6F2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 
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HSPDGF-A 
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HSVEGF 
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HSPDGF-A 
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HSVEGF 
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HSPIGF2 

HSVEGF 
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[nrcwaBfls lccyBrlvsa egdpipeely emlsd HS 

pvmrlfpcf lolBIglaQp avppqqwals agngs 

{nfblswvhw slaBlyBhh akwsqaapma egggo 

[SPfllRR ill A AliO LAPAQAPVSQ PDAPG 

stlerseJoi raasBleBll riihsBdHBl wrBrIRlksf TSNDSRSASH 
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1G0 HQVRMB 



jPLTSVPE 
JLSQGPK 
3KKPKLK 
gKKPIFK 
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